Effects of ursodeoxycholic acid, analogues of ursodeoxycholic acid and combination of bile acids on bile acid synthesis in cultured rat hepatocytes.
The effect of individual 7 beta-hydroxy bile acids (ursodeoxycholic and ursocholic acid), bile acid analogues of ursodeoxycholic acid, combination of bile acids (taurochenodeoxycholate and taurocholate), and mixtures of bile acids, phospholipids and cholesterol in proportions found in rat bile, on bile acids synthesis was studied in cultured rat hepatocytes. Individual steroids tested included ursodeoxycholate (UDCA), ursocholate (UCA), glycoursodeoxycholate (GUDCA) and tauroursodeoxycholate (TUDCA). Analogues of UDCA (7-methylursodeoxycholate, sarcosylursodeoxycholate and ursooxazoline) and allochenodeoxycholate, a representative of 5 alpha-cholanoic bile acid were also tested in order to determine the specificity of the bile acid biofeedback. Each individual steroid was added to the culture media at concentrations ranging from 10 to 200 microM. Mixtures of taurochenodeoxycholate (TDCA) and taurocholate in concentrations ranging from 150 to 600 microM alone and in combination with phosphatidylcholine (10-125 microM) and cholesterol (3-13 microM) were also tested for their effects on bile acid synthesis. Rates of bile acid synthesis were determined as the conversion of added lipoprotein [4-14C]cholesterol or [2-14C]mevalonate into 14C-labeled bile acids and by GLC quantitation of bile acids secreted into the culture media. Individual bile acids, bile acid analogues, combination of bile acids and mixture of bile acids with phosphatidylcholine and cholesterol failed to inhibit bile acid synthesis in cultured hepatocytes. The addition of UDCA or UCA to the culture medium resulted in a marked increase in the intracellular level of both bile acids, and in the case of UDCA there was a 4-fold increase in beta-muricholate. These results demonstrate effective uptake and metabolism of these bile acids by the rat hepatocytes. UDCA, UCA, TUDCA and GUDCA also failed to inhibit cholesterol-7 alpha-hydroxylase activity in microsomes prepared from cholestyramine-fed rats. The current data confirm and extend our previous observations that, under conditions employed, neither single bile acid nor a mixture of bile acids with or without phosphatidylcholine and cholesterol inhibits bile acid synthesis in primary rat hepatocyte cultures. We postulate that mechanisms other than a direct effect of bile acids on cholesterol-7 alpha-hydroxylase might play a role in the regulation of bile acid synthesis.